Calculated from oil extract fraction, those values marked with aster are calculated from fl-C23 t0 ""^-33-Sample insufficient or unsuitable for misdetermination.
INTRODUCTION
Forty-three core sections from Sites 434, 435, 438, 439 , and 440 on the landward side and six core sections from Site 436 on the seaward side of the Japan Trench (Figures 1 and 2) were obtained through the JOIDES Organic Geochemistry Advisory Panel for study of the origin and state of genesis of the organic matter associated with these continental slope, accretionary wedge, and outer trench slope sediments of the Japan Trench. The lipid fraction of these sediments is derived primarily from terrigenous organic matter and thus is allochthonous to the area. The associated kerogen fraction is of mixed allochthonous and autochthonous origin. The total organic carbon content seaward of the trench is less than that on the landward side. The composition of this organic matter is similar but not identical to that found in the landward side sediments.
The organic matter within these sediments is in a diagenetic state in which geopolymerization of biogenic organic matter is nearly complete, but microbial alteration is still occurring.
SAMPLING AND STUDY PROCEDURES
Where possible, the sampling and analysis procedures used in this report are the same as those described in the Initial Reports for Leg 44 (Erdman and Schorno, 1978) . Because of the paucity of soluble organic matter (lipid) in these sediments, only the carbon isotopic composition of the lipid fraction and gas chromatographic (gc) profile of the ^-heptane soluble portion of lipid fraction are determined. The gc-profiles of several of the Leg 56 and 57 samples are generated from a 50' × 0.02" OV101 SCOT column. The data used in calculating «-alkane distributions and the ratio of pristane to phytane originate from these profiles. With the exception of n-C 2S , the resolution of /2-alkanes on this column is sufficient for determining the average odd-even ratio (OEP) of odd to even /?-alkanes as given by Scalan and Smith (1970) . Because «-C 28 is not resolved on this column, its area is an estimate obtained by averaging the areas of n-C 26 and n-C 30 . In these cases the resolution of pristane from «-C 17 and phytane from «-C 18 is not sufficient for estimating pristane to phytane ratios. For the remaining samples the 50 ' × 0.02" OV101 SCOT column used previously is replaced with a high resolution 150' × 0.01" OV101 glass capillary column. By so doing, complete resolution of the fl-alkanes is achieved and approximately 90 per cent resolution of the isoprenoids pristane and phytane from «-C 17 and «-C 18 , respectively.
RESULTS
The organic geochemical data accumulated during this study are given in Tables 1 and 2 . The 49 cores examined are mostly diatomaceous muds and mudstones. The carbonate content of these muds is low, averaging 1.9 per cent of the total sediment with a maximum of only 7.2 per cent.
The organic carbon content averages 0.57 per cent. The average organic carbon content in the sediments farthest from shore on the seaward side of the trench from Site 436 is well below the average of all cores studied (0.13 versus 0.57 per cent) and is equal to the average value for open marine DSDP sediments (0.1 per cent). The organic carbon contents of the midslope terrace cores from Site 440 are the highest values (1.2 per cent each) of that of all the cores studied in this work. The organic content in the continuous stratigraphic section from Sites 438 and 439 decreases with depth from a high of 1.0 per cent at 223 meters to a low of 0.1 per cent at 994 meters. No obvious trends in this value with depth are noted elsewhere in the study area.
The average of the lipid content of these cores is 125 ppm. The highest values are found in the midslope terrace cores in the narrow depth interval between 571 and 666 meters in Hole 440B. The average value for the percentage of lipid carbon in the total organic carbon content is 2.3 per cent (Table 1) . The highest values (13.5 and 20.0 per cent) are found in the midslope terrace Cores 440B-46-3 and 440B-51-3, respectively. These same cores also contain the highest lipid content -1203 and 1021 ppm, respectively.
The average value for OEP for these cores (OEP av = 2.9) is indicative of sedimentary organic matter in an early state of genesis. Only in Core 439-31-5 does the indicator of maturity OEP drop within the range of mature organic matter (1.3). OEP values of less than 1.3 are typical of either organic matter in an advanced stage of genesis or a mixture of mature and immature organic matter caused by oil migrating from below. Because both the lipid content and the portion of the total organic carbon that is lipid are low -55 ppm and 2 per cent, respectively -it is highly unlikely that oil has migrated up into this section. Furthermore, because OEP decreases regularly from 2.2 to 1.7 in the units directly above this one, there is no reason to doubt that the value of 1.1 is not consistent with this trend.
The average value of the stable carbon isotopic ratio for both the lipid and kerogen fractions given as δ 13 C PDB are -26.0 and -23.3, respectively. The kerogen δ values for the shallow cores (less than 335 meters) are slightly heavier than that of the deeper cores. The range of values for any one depth, however, can be as large as 2.06 units. Because kerogens normally become heavier with depth owing to selective 12 C-12 C bond breakage during genesis, the increase in lighter kerogens with depth is probably due to source rather than to maturity.
The δ values of the lipid and kerogen fractions of the middle Miocene to Oligocene suite of cores between 722.3 and 1093.1 meters from Sites 438 and 439 are constant (-26.0 ± 0.5 and -24.9 ± 0.8, respectively). The consistency of these δ values within these depth and time intervals suggests that the source of original sedi- Note: em-dash indicates that no pristane to phytane ratios were estimated. mentary organic matter throughout this interval is similar. The δ values of the kerogen of these cores are in general lower than those from other cores in the study area. Likewise, the average of the differences of the lipid minus the kerogen δ values (L-K, Table 1 ) is smaller for this suite of samples than that of the remaining cores from the study area (-1.0 versus -3.0). Because there is only a slight variation in δ values of both the lipid and kerogen fractions between sites, the identification of organic facies lines based on these δ values between sites is questionable.
The average values for the ammonium and organic nitrogen contents and atomic ratio of carbon to nitrogen given in Table 1 are 321 ppm, 615 ppm, and 17, respectively. These three values are relatively constant for the cores from Site 436 on the seaward side of the trench -54 ± 15 ppm, 294 ± 102 ppm, and 5 ± 2 ppm, respectively -and are less than the total averages for all samples studied in this work. One may conclude that these low values indicate a common source for the sedimentary organic matter at this site. Other geochemical parameters given in Table 1 do not necessarily support this conclusion.
The average for the OEP values given in Table 1 is 2.9. In general OEP av for the accretionary wedge sediments (Sites 434 and 435) is higher than the total average (3.4 versus 2.9), indicating a possible variation in either the source or maturity of the lipid in sediments of the accretionary wedge. In general, OEP is higher than the average for sediments of similar age from other holes in the study area. Even so, the high OEP in all of these younger cores can still be derived from either of the aforementioned sources.
The average of the ratios of marine to terrigenous /2-alkanes, defined as,
= (Λ-C 21 + n-C 22 )/(n-C 28 + n-C 29 ),
for the 46 samples for which S is measurable is 0.8 ± 0.6. S is greater than 1.5 for only 7 of these 46 samples. These seven samples are randomly distributed throughout the holes studied. According to Philippi (1974) , S ranges from 0.6 to 1.2 for terrigenous fl-alkane sources and from 1.5 to 5 for marine «-alkane sources.
Pristane to phytane ratios for those samples for which pristane is measurable are given in Table 2 . The quality of this data is demonstrated by the resolution of pristane from «-C 17 in chromatograms A and B, Figure  3 . Chromatogram A shows the best and B the poorest resolution of these two compounds. Even though this ratio is only an estimate, the average values of these ratios and their trends with depth are significant. The average value for the 32 ratios given in Table 2 is 1.6, with a range from 0.4 to 4.5. According to Powell and McKirdy (1973) , pristane to phytane ratios greater than 1.5 are indicative of terrigenous sediments. This ratio for core from Hole 439, Unit 5, increases with depth. The increase is due to variations in either the source or maturity of the organic matter in these cores. In this case the associated OEP suggests the latter.
Four large unknown peaks, A, B, C, and D, are noted in the gas chromatograms shown in Figure 3A . Peak A is the largest component in 33 of the 49 chromatograms. It is possible that this compound is a contaminantprobably a plasticizer. Compound B occurs in nearly every chromatogram. However, the amount present in each varies considerably, with apparent concentrations bracketing n-C 28 . This compound is either a contaminant or possibly a sterane or terpane. Two major peaks occur in most of the chromatograms of lipid samples from cores from Hole 434B and Sites 435 and 436 at long retention times (greater than that of «-C 37 ). Substituting a high resolution capillary column for part of the gc-profile analysis produces an increase in the retention times of the «-alkanes. To shorten the gc-run-time, the chromatograms are stopped after the elution of n-C 36 , and the two lone eluting compounds are not detected thereafter.
DISCUSSION AND CONCLUSIONS
The positions of the sites relative to each other and the trench axis are shown in Figure 2 . The large number of holes from the study area drilled during Legs 56 and 57 provides an excellent opportunity to obtain samples for mapping organic facies perpendicular to the trench axis. However, the geochemical parameters given in Tables 1 and 2 vary so much as to make facies identification questionable. In general, the total influx of organic matter into this area varies from hole to hole and to some extent within each hole in an irregular fashion. The variation, however, is neither large nor systematic for any but the trench outer slope sediments from Hole 436. In this case, the organic content is low, averaging 0.13 per cent as compared to 0.57 per cent for the average for all cores studied but slightly above the average of deep marine DSDP samples -0.1 per cent. In addition, the δ values of the kerogen fractions of Hole 436 are generally heavier than the values from the sediments on the continental shelf, indicating a greater input of marine organic matter. However, because terrigenous w-alkanes are the major compounds of the ^-heptane soluble lipid fraction, a considerable amount of terrigenous organic matter from the continent must have reached Site 436.
The amount of plant wax «-alkanes in these samples indicated by a low S value is high in 40 of the 47 samples for which S is measurable. Thus the lipid fraction of these 40 samples contains mainly terrigenous organic matter. The remaining seven samples have a predominance of marine organic matter (a high S value). These are randomly distributed throughout the sites studied and are not correctable with depth, age, or organic type. Because S is relatively constant throughout the sites studied, it does not indicate changes in organic type; thus either the organic type is relatively constant throughout the study area or 5 is not sufficiently sensitive to detect slight changes in organic facies.
Because both the geologic and paleontologic data (see site summaries, this volume) indicate that the study area contains either pelagic (Site 436) or hemipelagic sediments (remaining sites studied), our findings in at least the former case are partially contradictory. A possible explanation for this contradiction, as noted earlier, is that the lipid fractions in most of these sediments are allochthonous, whereas the kerogens are a mixture of both allochthonous and autochthonous material. The allochthonous organic matter decreases across the trench axis in a seaward direction. However, its imprint is still visible in the lipid fraction of these sediments.
The ratio of pristane to phytane is to some extent diagnostic of source (Powell and McKirdy, 1973) . The major precursor of pristane and phytane in sediments is phytol. Pristane is considered a product of the oxidation-decarboxylation-reduction degradation of phytol. Pristane, however, is also synthesized by certain marine organisms. Phytane, on the other hand, is considered a product of the dehydration-reduction of phytol. Phytane is also synthesized by marine bacteria (Torabene, 1978) . If the marine source of pristane is considered only minor, then pristane should predominate in an oxidative environment and phytane in a reducing environment. If we assume that oxic environments are associated with terrigenous organic sources, then pristane should be the major isoprenoid in these sediments. The shallow section of the study area is anoxic (see site summaries, this volume), and thus phytane should be the major isoprenoid present if phytol is the major precursor of both. As noted in Table 2 , pristane predominates. These data support the earlier conclusion that the lipid fraction is primarily terrigenous.
The carbon isotopic composition of both the lipid and kerogen fractions is to some extent source-diagnostic. There has been more research on this aspect on the lipid than on the kerogen fractions. We have in the past assigned δ values for marine, brackish, and terrigenous lipid within the ranges of > -29%, < -29% to -30%, < -30%, respectively. The values of the lipid fractions presented in Table 1 fall within the range of marine organic matter, in agreement with the geologic data given in the site reports (this volume). In light of the previous discussion of the w-alkane and phytane content of these sediments, the traditional interpretation of lipid δ values as just noted may not be applicable. In this case, nearshore sediments may contain organic matter from a mixed source and have δ values as heavy as -25.
With the exception of Sample 439-31-5, all of the samples studied are in an early stage of diagenesis. Tissot and Welte (1978) classify the various stages of kerogen genesis into diagenic, catagenic, and metagenic stages. A diagenic stage is characterized by a low geothermal gradient (temperatures of less than approximately 50° C) at the point at which both biogenic and abiogenic organic reactions are occurring. OEP for this stage is probably no less than 1.5. During the catagenic stage, abiogenic reactions, primarily thermal reactions, predominate. For this stage, OEP approaches 1. The metagenic stage is characterized by the decomposition of the lipid fraction to carbon. In only one case (Section 439-31-5) does OEP drop below 1.5 into the catagenic stage. Because OEP drops systematically with depth within the cores above this section, either a regular change from the diagenic to the catagenic stage of organic genesis is occurring in these sediments, or petroleum is migrating from lower sections. Because lower sections are not analyzed in this study, a distinction between the two cannot be made at this time.
